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compliance with the broad dictates of 35 U.S.C. § 1 12. Favorable consideration of claims 1, 6-17 
and 22-47 are respectfully requested. 

The specification has been amended to correct a factual error in that the identification of 
constituent saccharides for gum tragacanth listed on Table 3 of the application is incorrect. 
Specifically, as is well know in the art, gum tragacanth contains galacturonic acid, galactose, 
fucose, xylose, arabinose, and rhamnose rather than galacturonic acid and sialic acid, see the 
excerpt from the Merck Index attached as Exhibit A and the excerpt from the Handbook of Water- 
Soluble Gums and Resins attached as Exhibit B. It is respectfully submitted that the constituent 
saccharides of gum tragacanth are well known by those of ordinary skill in the art and Applicants 
therefore request that the amendment of the specification be entered into the application. 

Claims 1, 8-10 and 15-17 stand rejected under 35 U.S.C. §112, second paragraph, for 
indefiniteness. Insofar as it may be applied against the present claims, this rejection is respectfully 
traversed. 

Claims 8, 10, 15, and 17 have been amended to overcome the rejection under 35 U.S.C. 
§112. The pending Office action did not state a rejection of claim 1 under 35 U.S.C. §112. For the 
foregoing reasons it is respectfully requested that the rejection of claims 1,8-10 and 15-17 under 35 
U.S.C. §112, second paragraph, be withdrawn. When read in light of the specification, Applicant 
submits that none of the foregoing amendments narrow the claims with regard to the claimed 
dietary supplement. 

Claim 1 stands rejected under 35 U.S.C. §102(b) over Japanese Patent Reference No. 
57007420 to Yamasa Shoyu Co., Ltd. ("Yamasa '420"). Insofar as it may be applied against the 
present claims, this rejection is respectfully traversed. 

Attached as Exhibit C is a complete English translation of Yamasa '420 prepared by 
Technical Translation Service of Willoughby, Ohio. As noted therein, Yamasa '420 discloses an 
antitumor agent that contains as an active ingredient a cell wall component of mold belonging to 
the Aspergillus genus. As is well known in the art, cell walls contain saccharides and in the case of 
the mold Aspergillus oryzae, Yamasa '420 discloses that the cell walls contain saccharides 
including glucose, mannose, galactose, ribose, arabinose, glucosamine and galactosamine. 

Yamasa '420 discloses that the cell walls of Aspergillus oryzae were analyzed by 
hydrolyzing the cell walls with sulfuric acid and then neutral sugars were quantified by the Petri 
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method and amino sugars were quantified by an amino acid automatic analyzer. The results of such 
analysis indicated that the cell walls included a neutral sugar quantity of 61% made up of glucose, 
mannose, galactose, ribose and arabinose, an amino sugar quantity of 19.9% made up of 
glucosamine and galactosamine and a crude protein quantity of 7.4% for a total of 88.3% - leaving 
the remaining 1 1.7% undefined and unidentified. It is important to note that the saccharide content 
of the cell walls of Aspergillus oryzae were identified as a result of the analysis of such cell walls. 

In contrast, the antitumor agent that contains as an active ingredient a cell wall component 
of mold belonging to the Aspergillus genus does not result in the hydrolyzation of such cell walls to 
yield individual bioavailable saccharides. Instead, according to Yamasa '420, the cell wall 
component is prepared for administration in accordance with known cultivation, separation and 
refinement methods. The cultivation methods disclosed by Yamasa '420 include liquid cultivation 
methods such as liquid surface cultivation methods, in-liquid cultivation methods including 
shaking, cultivation and deep cultivation as well as solid cultivation methods using agar, nylon 
paste, asbestos or sponge as the cultivation base, as well as mixed cultivation methods in which the 
two are combined. The mold is then separated and removed from the cultivation matter by 
"ordinary methods" such as centrifugal separation, filtration, tilting or pressure rods. The mold is 
then pulverized by physical methods using a homogenizer, dynomill or a French press. The cell 
walls are then prepared from the pulverized mold by elution of the contents in the mold. Yamasa 
'420 discloses that water, salt solutions, acids, organic solvents and surfactants can be used alone or 
in combinations thereof as the eluate. According to Yamasa '420 the cell wall component is 
obtained by centrifugal separation or filtration of the mold suspension, and the eluate is removed by 
rinsing or dialysis. Finally, the cell wall component, in a form to be used as the active ingredient, is 
obtained by drying the rinsed cells by spray drying, air drying, freeze drying or vacuum drying. 
The cell wall component can also be further refined by sterilization such as by boiling, evaporation, 
drying, irradiation and ultraviolet rays. 

Accordingly, Yamasa '420 discloses a cell wall component of mold that upon hydrolysis is 
revealed to include various saccharides. Contrary to the claimed composition, which provides 
nutritionally effective amounts of nutritional product saccharides, the cell wall component of 
Yamasa '420 includes covalently bound saccharides, which are not bioavailable. 
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Moreover, claim 1 has been amended to specify that the claimed dietary supplement 
compositions comprise at least six saccharides selected from a group of sixteen saccharides. 
Yamasa '420 does not disclose or suggest a dietary supplement composition that comprises at least 
six such saccharides. 

Accordingly, for the foregoing reasons, it is respectfully submitted that Yamasa '420 does 
not disclose or suggest the claimed dietary supplement compositions. The rejection of claim 1 
under 35 U.S.C. §102(b) over Yamasa '420 should therefore be withdrawn. When read in light of 
the specification, Applicant submits that none of the foregoing amendments narrow the claims with 
regard to the claimed dietary supplement. 

Claims 1 and 6-7 stand rejected under 35 U.S.C. § 102(b) over U.S. Patent No. 3,890,438 to 
Cayen et al. ("Cayen '438"). Insofar as it may be applied against the present claims, this rejection 
is respectfully traversed. 

Cayen '438 discloses pharmaceutical compositions for lowering blood cholesterol that 
include a mixture of diosgenin or a related diosgenin derivative and a 4-substituted 
phenoxyisobutryic acid or an ester or salt thereof. Cayen '438 discloses that suitable 
pharmaceutical formulations include tablets comprising: (a) the above-noted compositions, (b) 
known pharmaceutical carriers and excipients such as starch, sugars and lubricants, suspensions or 
syrups comprising the above-noted compositions, and (c) suspending agents such as water soluble 
gums. 

Contrary to the claimed dietary supplement compositions, however, Cayen '438 does not 
disclose or suggest a dietary supplement composition that comprises at least six saccharides. 

Accordingly, for the foregoing reasons, it is respectfully submitted that Cayen '438 does not 
disclose or suggest the claimed dietary supplement compositions. The rejection of claims 1 and 6-7 
under 35 U.S.C. § 102(b) over Cayen '438 should therefore be withdrawn. When read in light of the 
specification, Applicant submits that none of the foregoing amendments narrow the claims with 
regard to the claimed dietary supplement. 

Claims 1, 6, 9-10 and 18-19 stand rejected under 35 U.S.C. §102(e) over U.S. Patent No. 
5,202,122 to Graves et al. ("Graves '122"). Insofar as it may be applied against the present claims, 
this rejection is respectfully traversed. 
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Graves '122 discloses a process for enhancing the natural bile acid binding capacity of 
edible pulp material, which is also referred to as dietary fiber. Graves '122 discloses that the major 
constituents of dietary fiber include cellulose, hemicellulose, lignin and pectin. Graves '122 also 
discloses at column 6, lines 37-42 that pectin comprises the neutral sugars D-galactose, L- 
arabinose, D-xylose and L-fucose. 

Contrary to the claimed dietary supplement compositions, however, Graves '122 does not 
disclose or suggest a dietary supplement composition that comprises at least six saccharides. 

Accordingly, for the foregoing reasons, it is respectfully submitted that Graves '122 does 
not disclose or suggest the claimed dietary supplement compositions. The rejection of claims 1, 6, 
9-10 and 18-19 under 35 U.S.C. § 102(e) over Graves '122 should therefore be withdrawn. When 
read in light of the specification, Applicant submits that none of the foregoing amendments narrow 
the claims with regard to the claimed dietary supplement. 

Claims 1, 6-7 and 20-21 stand rejected under 35 U.S.C. § 102(b) over Japanese Patent 
Reference No. 591 12922 to Endoh ("Endoh '922"). Insofar as it may be applied against the present 
claims, this rejection is respectfully traversed. 

Attached as Exhibit D is a complete English translation of Endoh '922 prepared by 
Technical Translation Service of Willoughby, Ohio. As noted therein, Endoh '922 discloses a 
blood sugar reduction agent that contains as an active ingredient a saccharide selected from a group 
of polysaccharides that are difficult to digest produced by plants or animals, and derivatives thereof. 
Endoh '922 discloses several examples of polysaccharides that are difficult to digest. Endoh '922 
further discloses implementation examples of the blood sugar reduction agents that are comprised 
of a single one of the difficult to digest polysaccharides. 

Contrary to the claimed dietary supplement compositions, however, Endoh '922 does not 
disclose or suggest a dietary supplement composition that comprises at least six saccharides. 

Accordingly, for the foregoing reasons, it is respectfully submitted that Endoh '922 does not 
disclose or suggest the claimed dietary supplement compositions. The rejection of claims 1, 6-7 
and 20-21 under 35 U.S.C. § 102(b) over Endoh '922 should therefore be withdrawn. When read in 
light of the specification, Applicant submits that none of the foregoing amendments narrow the 
claims with regard to the claimed dietary supplement. 
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Claim 11 stands rejected under 35 U.S.C. § 103(a) over Endoh '922 or Cayen '438 in view 
of U.S. Patent No. 4,260,603 to Pegel et al. ("Pegel '603"). Insofar as it may be applied against the 
present claims, this rejection is respectfully traversed. 

Claim 1 1 depends from and includes all of the subject matter of Claim 1. The deficiencies 
of Endoh '922 and Cayen '438 with respect to the subject matter of Claim 1 are noted above and 
are equally applicable to claim 11. 

Pegel '603 discloses a medicament having prostaglandin-synthetase inhibiting activity. The 
medicament is disclosed to contain as an active principle sterolglycosides and/or their esters and/or 
spiroketal steroid glycosides and/or esters thereof. Contrary to the Office action, Pegel discloses at 
Column 5, lines 1-38 a process for the production of sitosterol - B - D - glucoside not a sitosterol - 
6 -glucoside of diosgenin. Also, in contrast to the claimed dietary supplement compositions, Pegel 
'603 does not disclose or suggest a dietary supplement composition that comprises at least six 
saccharides. 

Accordingly, even if it would be proper to combine the disclosures of Endoh '922, Cayen 
'438 and Pegel '603, the combination would not result in the claimed dietary supplement since 
none of the references disclose or suggest a dietary supplement composition that comprises at least 
six saccharides. 

For the foregoing reasons, it is respectfully submitted that Endoh '922 or Cayen '438 in 
view of Pegel '603, alone or in combination, do not disclose or suggest the claimed dietary 
supplement compositions. The rejection of claim 1 1 under 35 U.S.C. § 103(a) over Endoh '922 or 
Cayen '438 in view of Pegel '603 should therefore be withdrawn. 

Claims 12-17 stand rejected under 35 U.S.C. § 103(a) over Graves '122, Endoh '922 and 
Cayen '438 in view of U.S. Patent No. 5,607,693 to Bonte et al. ("Bonte '693") and further in view 
of The "Prescription for Nutritional Healing" by Balch et al. ("Balch"). Insofar as it may be applied 
against the present claims, this rejection is respectfully traversed. 

Claims 12-17 depend, directly or indirectly, from and include all of the subject matter of 
Claim 1. The deficiencies of Graves '122, Endoh '922 and Cayen '438 with respect to the subject 
matter of Claim 1 are noted above and are equally applicable to claims 12-17. 

Bonte '693 discloses a cosmetic composition for stimulating hair growth, retarding hair loss 
or combating pruritis, which includes as an active ingredient, a cosmetically effective amount of 
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oxyacanthine. In certain embodiments, the composition may also include a saponin. In contrast to 
the claimed dietary supplement compositions, however, Bonte '693 does not disclose or suggest a 
dietary supplement composition that comprises at least six saccharides. 

The Balch reference consists of several extracts from a work entitled "Prescription for 
Nutritional Healing: A Practical A to Z Reference to Drug-Free Remedies Using Vitamins, 
Minerals, Herbs & Food Supplements." The Balch reference appears to be a general guide to the 
bodily function and source of a multitude of vitamins, herbs and food supplements. Balch indeed 
discloses that vitamins are essential to life and that every living cell on the planet depends on 
minerals for proper function and structure, however, Balch does not attribute such a lofty status to 
the antioxidant melatonin. Furthermore, in contrast to the claimed dietary supplement 
compositions, Balch does not disclose or suggest a dietary supplement composition that comprises 
at least six saccharides. 

Accordingly, even if it would be proper to combine the disclosures of Graves '122, Endoh 
'922, Cayen '438, Bonte '693 and Balch the combination would not result in the claimed dietary 
supplement since none of the references disclose or suggest a dietary supplement composition that 
comprises at least six saccharides. 

For the foregoing reasons, it is respectfully submitted that Graves '122, Endoh '922, Cayen 
'438, Bonte '693 and Balch, alone or in combination, do not disclose or suggest the claimed dietary 
supplement compositions. The rejection of claims 12-17 under 35 U.S.C. §103(a) over Graves 
'122, Endoh '922 and Cayen '438 in view of Bonte '693 and further in view of Balch should 
therefore be withdrawn. 

Claims 8-9 stand rejected under 35 U.S.C. §103(a) over Graves '122 in view of U.S. Patent 
No. 5,308,838 to McAnalley et al. ("McAnalley '838"). Insofar as it may be applied against the 
present claims, this rejection is respectfully traversed. 

Claims 8-9 depend, directly or indirectly, from and include all of the subject matter of 
Claim 1. The deficiencies of Graves '122 with respect to the subject matter of Claim 1 are noted 
above and are equally applicable to claims 8-9. 

McAnalley '838 discloses that acemannan, the active component of the purified ethyl 
alcohol extract of the inner gel of the leaves of Aloe barbadensis Miller, has direct stimulatory 
effects on the immune system and directly interacts with virus or other infectious organisms, 
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infected cells, and tumor cells. McAnalley '838, however, does not disclose or suggest a dietary 
supplement composition that comprises at least six saccharides. 

Accordingly, even if it would be proper to combine the disclosures of Graves '122 and 
McAnalley '838, the combination would not result in the claimed dietary supplement since neither 
of the references disclose or suggest a dietary supplement composition that comprises at least six 
saccharides. 

For the foregoing reasons, it is respectfully submitted that Graves '122 and McAnalley 
'838, alone or in combination, do not disclose or suggest the claimed dietary supplement 
compositions. The rejection of claims 8-9 under 35 U.S.C. §103(a) over Graves '122 in view of 
McAnalley '838 should therefore be withdrawn. When read in light of the specification, Applicant 
submits that none of the foregoing amendments narrow the claims with regard to the claimed 
dietary supplement. 

For all of the foregoing reason, it is respectfully submitted that claims 1,6-17 and 22-47 are 
in condition for allowance. Favorable reconsideration and allowance of claims 1 and 6-17 and 
favorable consideration and allowance of claims 22-47 are respectfully requested. 
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ATTACHMENT A 
MARKED-UP VERSION 

In the Specification 

The following paragraph, beginning on page 11, line 6, and ending on page 11, line 24, is 
amended as indicated below. Additions to the specification are shown with double underlining, 
so as to distinguish such additions from the text that appeared underlined in the specification as 
filed. 

Table 3. Natural sources of saccharides. 

Source Carbohydrate 
gum tragacanth 



guar gum 

rice or grain flour 

LAREX B-1000 
(Larch tree extract) 

MANAPOL™ 
(aloe vera extract) 

gum ghatti 

starch 
pectin 

chondroitin sulfate 
chitin 
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Corresponding Saccharide(s) 

galacturonic acid, galactose, fucose, xylose, 
arabinose and rhamnose [galacturonic acid 
and sialic acid] 

mannose and galactose (1:2 molar ratio) 
glucose 

polyarabinogalactan 

acetylated mannose based polymer 

arabinose, galactose, mannose, xylose, 
glucuronic acid (10:6:2:1:2 molar ratio) 

glucose 

galacturonic acid 
N-acetylgalactosamine 
N-acetylglucosamine 
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Source Carbohydrate Corresponding Saccharidefs) 

acacia, gum arabic arabinose, galactose, glucuronic acid 

alginic acid mannosyluronic acid, gulosyluronic acid 

carrageenan galactose, 3,6-anhydrogalactose 

dextran glucose 

xanthan gum glucose, mannose, glucuronic acid 



The following paragraph, beginning on page 12, line 5, and ending on page 12, linel3, is 
amended as indicated below. 

As used herein, the term "carbohydrate" is used interchangeably with the terms 
"saccharide", "polysaccharide", "oligosaccharide" and "sugar" the definitions of which are well 
known in the art of carbohydrate chemistry. Although the compositions of the invention are 
intended to include at least one of the eleven essential saccharides, it should be noted that the 
saccharides can be in the form of mono-, oligo- and/or polysaccharides, e.g. a composition 
containing gum tragacanth and guar gum will be considered as containing galacturonic acid, [sialic 
acid], fucose, xylose, arabinose, rhamnose , mannose and galactose. Therefore, by controlling the 
amount of particular gums in a given dietary supplement, one can control the amount of the 
respective saccharides in said dietary supplement. 

The following paragraph, beginning on page 17, line 3, and ending on page 17, line 14, is 
amended as indicated below. 

EXAMPLE 1 

A suitable composition for a product according to the present invention is as follows: 
tragacanth gum (100 kg), a source of galacturonic acid [and sialic acid (N-acetylneuraminic 
acid)] , galactose, fiicose, xylose, arabinose and rhamnose is charged into a stainless steel ribbon 
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blender and guar gum (10 kg), a source of mannose and galactose, is charged into the stainless 
steel ribbon blender. The mixture of tragacanth gum and guar gum is mixed for five (5) minutes. 
Then 250 grams of Aerosil 380™ (silica gel) is added to the mixture as a flowing agent and 200 
kilograms of rice flour, a source of glucose, is added as a gluten-free filler. The mixture is then 
agitated for fifteen (15) minutes. Finally, 100 grams of calcium stearate is added to the mixture 
as a lubricant and the mixture is agitated for an additional three (3) minutes to generate a bulk 
powder. The powder is then encapsulated into size 1 gelatin capsules at a fill weight of 250 mg 
using a Model 8 (Elanco) capsule filling machine. 

In the Claims 

The following claims 1, 8, 10, 15, and 17 are amended as indicated below. 

1. (Twice Amended) A dietary supplement for providing nutritional product saccharides in 
monomelic, oligomeric or polymeric and derivatized or underivatized form, which saccharides 
are essential components of glycoproteins in a mammal, said dietary supplement comprising [a 
composition consisting of] nutritionally effective amounts of: 

at least [one saccharide] six saccharides selected from [a first] the group [of saccharides] 
consisting of: 

galactose, glucose, mannose, xylose^ [and] acetylated mannosei [; and at least one 
saccharide selected from a second group of saccharides consisting of:] N-acetylneuraminic acid, 
fiicose, N-acetylgalactosamine, N-acetylglucosamine, arabinose, glucuronic acid, galacturonic 
acid, iduronic acid, [and] arabinogalactan , glucosamine and galactosamine . 

8. (Twice Amended) A dietary supplement according to claim 1 further comprising a 
nutritionally effective amount of a blend [consisting] of [ripened and] freeze-dried and powdered 
raw fruits and vegetables. 

10. (Amended) A dietary supplement according to claim 8, wherein said blend 
[consisting] of [ripened and] freeze-dried and powdered raw fruits and vegetables comprises: 
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broccoli, brussel sprouts, cabbage, carrot, cauliflower, garlic, kale, onion, papaya, 
pineapple, tomato and turnip. 

15. (Twice Amended) A dietary supplement according to claim 1 further comprising 
nutritionally effective amounts of a dioscorea complex and a blend [consisting] of [ripened and] 
freeze-dried and powdered raw fruits and vegetables. 

17. (Amended) A dietary supplement according to claim 16, wherein: 

said vitamins comprise A, Bl, B12, B2, B6, beta carotene, bioflavanoids, biotin, C, 

choline, D, E, folic acid, inositol, K, niacinamide, para-aminobenzoic acid, and 

[pantothenic] pantothenic acid; and 
said minerals comprise boron, calcium, copper, GTF chromium, iodine, iron, magnesium, 

manganese, molybdenum, potassium, selenium, silicon, vanadium [,] and zinc. 
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HO 



OH 



R-CHsOH 



Syrup WS* + 61.6\ H D + 21.3- (c = 4.5S) (Evans, ft r - 

1^1^^ ~* XCn aIi£hUy Wl ^ No < 

4608. Cum llentoin* Kcsin benwm; rciin benjainin; 
Biim berunmiis. naHamie resin fro.n Syrax btnzmn Dr>-- 

<StJ^Z?H D L $Umtlir * bcnM J n ' rtr l rom * t»>^ 
ificrrc; Craib, Styrucaccae. or othef *i»edcs of ^fw/ujc known 

as Siam benzojn. // fl Wr. Thailand, O.mbodia.1 VlctHan, 

Sumatra, Java, ami Sunda tslnnoN. Covwr/t lUhcrca! oil' 

rrcc and combinai benzoic nnd cinnarnic acidi. up to Mft." 

vanillin, comfcryl hcnzoaiii, rwrin (a mixture of benzon=J n nI 

and btmzores lrt0 r a nnol) eMmfied wJih be*«te acid, siyrot 

siyracin. Notlew lhan 90% of Sbm ai»d not less thai 75^ 

of bornaira benzoic sol in ale (U.S.P.). kcinitzer, 

374 (1936), Freudcnbcrg, Dinner, Rcr. 83, 600 (1950). 

Wtt PrcMirving ointmcots; preparing natural benwic 
acid, for furtiigiiung pasilllei; in perfumery and cosmetics. 

TIIERap cat: Topicnl proi^tanL 

TlitKAP CAT tVET); Tincture is used topically ^ an a»ii- 
scp»c and lo promote healing as an inhnlant Tor broncldti*. 
And orally as a n cjipcctortint7 

ut?Z%' f?^** 1 ^ Tftl fi^nih. MolwtDboul 

inifrr LabdU (white gavnn) or other Asiatic *pccicL of Xnra- 
{o/Ti* L^uwfncjac; found largcty in Iran! also in Asia 
Minor and So Syria. When mixed with Water pvc* a xoluble 
fraction, ai a hydrowl. called tmptcanth'm which is a com* 
plci mixture of poiysaceliaride* containing D-giUacturnue 
acid, other sugars, and traces of ilarch and cellulose. The 
Jiwoluble fraction swclis to a gel and CuxwiMs of 60.7O> 
S!??i7;.t K , Slmc ^™l studies; Norrrwn, B/ocltem. / 25, 
5 00 . (l ? l 2 ; .S' MC ? , J ? milh « ^ are " L 1945, 739. 749; 
Aspmn 1 . Dailhe.^. 1963^ 1702, 1714, Kevin*: ricach, m 
?t i ?r't p J™l i W roc d lo !4s> Advances in Clnrmblry Series 
5 wwf ^-i-y 1 ^ 35-4-1, M v0 t / i„ /... 

™'^"* ^ Whistler. Ed. (Academic Press, New 
York. 2nd ed., 1973) pp 2*9-299. Book; F. Smith, R_ 
Mo^lg^cry, 7^ Oicm&rrv o/^f fJ W m, Mmc//^ 
(Ranhold. New York, 1959) 627 pp. 

Odorless, Insipid. mudt.i £ inous uste. Acid reaction. 
One gram requires a9 ml a I AT NaOH for waut^fanta 

7i ac ?? ,l X of «rt«WBnth mudbgei Is n-duced by 
0C £ ^ « ht 52 d 1 S CI P^'^ly if t!«r mucrtage K 
hcateds Mantell. 77te Water-Soluble Gwns (New York 
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4610 



Gusperimus 



1947). Maximum initial viscosity ol sotn* at pf| g; max- 
imum stable vfceojiity near pH 3. Forms n deep yellow 
sirjrtgy precipitate when a sain it boiled with a few drop* of 
10% nqneou* ferric chloride soJn. A stringy precipitate 
formed also on healing a $otn with Schweitzer reagent. Tra. 
gacaoih is co rifely insot in alcohol. 

I-se: Id pharmaceutical compounding Rnd dispensing. 
r.£. to mspend heavy in sol powders, as an exdpienl Tor 
tablets And lo impart continence lo troches; also in making 
emulsions and emulsifying agents; as stabilizer, thickener, 
icxlurizcr in food: in adhesives (mudl^c*. pastes); in textile 
*i>mg i"*nlr priminit fintl p norA r riminjF ink*, ami in flvr- 
mg with Insol color lakes. 

4610. GnSdCrimus. (±).7-((Amiiiohmtit>m*thyt)aml- 
nr>J'rV-[2-{[J-[(3*mb?ppr™>ytyaminoJbutyl)omw 
2-oxoeihylJhtytanantHfc; C±)-M[r[4-y3-arnirinpropv))omiii(>]- 
bulyl]carbami>y|]hydroxymelhyl].7-gu»nidinohepiaaamiUci 
l-njrtijm-tO. B iianidino*l Miydioxy-4,9»l 2-lrinzanonadceanc- 
lO.n-amnc: dcoxyspc/gualin: U^lS-deoxysperguaUn. C„- 
HjjNA: mol wl 387.53, C 52.69%, H 9.62%, N 25.30%, O 
I2393w, Synthetic derivative of the aniimmor antibiotic 
fptr&nalhu Prepm Belg. pat. 894,651; fr. Umezawa <i e7. 
U.S, pat. 4,518,532 (1983, 1985 both to Microbiochcm. 
Rc*. Found.); Y. Umcda tt at.. J. Antfoht. 38, 8*6 0985). 
Picpn of the active (~)-iM>mcn H. Iwasawa <?f a L ibid, 35, 
1665 H. Umcrawa « o£, Eur, pat, Appl. 94,ft2; 

Wi/cwi, U^S. pat. 4*525,299 (1983. 19S> both lo Microbir> 
chem. Ite*. P'txind.). Synthesis and binnctivily of ixi>mersi 
Y. Upicdn HaL / Atihbkit. 40, I3J6 (1987). Mcctuinism of 
at-ilun KMidy: W, E. O. Miillcr c/ o7„ /Wtf. 102*. UPLC 
dclermn in plasma: R. Nakanuma cf J. Chwnatog, 537, 
20K (19901. Phariitactikinetics: J. F. MuinOi rf <ri, C<m«r 
y?cx, 51, 3096 U99I). l^climinary evaluation in rrnal trans- 
plant rejection: If. Amcmiya <•# of.. Transplant. Ptoe. 25, 
730 (1993). Scriia of articles on tynrhesis nnd 
modulating activity: Ann. A'.V. Acad. ScL 685. 123-206 
0 993). 



o 



Tnhydrtx-hlonde, CnHjyNfUjJIia. BMS iXim, SKT- 
01. Spunldi*. White powder, prepd as the 

sesqmhydraic, Sol in water- pH of 50 inn/ml tcatino soln: 
—4.9. LO M in mice (mg/kg): 25-50 i.p. fijmerawa). 

(-)-Form I ri hydrochloride, prepd as the dihydrale. 
CcJo/IkSS synm, no del mp. [*)§ -7.1' <e ... J j n H ,0). 
LD M In mice <mg/kg): 33*40 i.v. or Lp t (Iwasnwo). 

thfrai 1 CAT: ImmunONuppressant. 

4611, GutU-Pcrcbn. The pwrirred, coaculaled, mirky 
rxudate of yancnii trees of the genus Fahqutum. Supowccoe* 
HablL Malayan Archipelago, Exlatnive rtvinw: Williams, 
Ec** Boa 18 f 5-26 0964), r^nncd as « (ran, isomer of 
rubber. Rubber has a repeal period of &2 A, whereys tt - 
giiltn-pcrcha has 8.7 A and tf-gutta-pcreha has 4.8 A, The 
Short period of fUgnUn-pcrcha itlenrifies it almost Uniquely 
as an all-rm/t* polyisoprcite. 

Becomes pliable at 25-30 1 , plnjtfe at 60T. rtjp jot/ (partial 
dec* Oo exposure to air and sunlight, it absorb* oxyscn 
and becomes briulc Inso! in water; partially sol hi Sot 
alcohol; 90% or more dissolves fn chloroform, carbon disul- 
fide. fKir ctber. Oil of turpentine. Krrp under woicr and 
prott cicef from ilght. 

uses Insulator in cJectrotechnle*, as dental eoncm; in 
Of Ihopedics for fraeture splinis; manuf Surgical instruments,- 
eovmng ^olf balls. 



127 14. C 56.68%, H 7.13%, N 11.02%, O 25.17 S. F r «S 
belel nuts, the seed* of Arcca catechu L., Ar/mae, Extrne 
dont Jahns,^r 24, 2615 (t 891). Synthesis: Freudenbcrt 

ftf*3^^, !W9 H ^ $ » ^bbrandt, io/d^ si. go| 

52,206 0919). ^ 



CI 



^ COOM 

Prisms from water, dec 295\ Neulr?l to litmus. Sol ta 
water. Almost insol in abs ale, ether, chlorofonn, benzene. 

Hydrochloride, CJrl xt CWO t > needles from w»ter, dee 
318*. S«l in water. 

Uydrobromide, CgH^KrNO,, need Its from abs alcohol, 
dec 28<T. Almost inw>l in acetone. 

USE: Has been proposed aa grOwrh factor for Stupttjhcoc. 
cut aureus nnd Proteus vulgaris instead of nicotinic wcid. 

4613, Gymncmic Acid. Gymucmld. Antisacdtarin 
principle occurring ;n the potassium salt (gymnemio) in the 
leaves of Cytnnrma stfvcxtre R.Dr. And allied AscteptoJaceae 
Hooper, Chnn. Newt 59, 159 (|*89fc Mhaskar, CbJui, /*. 
diun J. Med. Re± No. 16, I (1930); Warren, Pfnffman, I 
Appk Physiol 14, 10 0939): Stdcklin vt <tl. lich. Chun. Aa* 
50, 474 (1 967). A complex mixture of at least nine closely 
rein led acidic glycovdes, the major active component bena 
gyrancmie add A,: Slocklin, J. Agr. Pood Chcrtu l? k 764 
(I969)i Daleo. Long, ibid. 21. 899 (1973X Separaiion of 
major components: Sinshdmur r/ at, J. Phatm. $ri 55t 
622, 629 0 970). Compltf dy obtunds taste for several hovn 
for bitter or sweet, fcfr. quinine or sugar, bui not for sour, 
astringent or pungent Mibslanccs. 

The acid is a yetlow to brown amorphous, bitter powder.' 
Almost insol in water; sol in alcohol. The potassium salt b 
a reddish-brown crysl mast, $ol in water or alcohol. 

4614. Gypsogcnin. a&4a>'J-Nrfrury*Z!i>xt>otc<m-t7- 
w28-<Ac acid; githngenin; albasapogcnin; gypsophilasape- 
Pcnjn- ^^O*: mol wl 470.69. C 76.55'^ H 9.853^ 0 
13.60%. h'roin A grot Jem ma tfthuzo (L.) Scop., Coryophyh 
laceuc: Wcdckind, Ki^ccke, ^ Physiol. Chcm. ISS, 112 
(1925)1 from Gypsophlla oldhamiana, Coryvphyltacevt: 
Kularrf, Karr. 7. Pharm. $a* Japan 64, 18 (1944X CA> 45, 
2961d (1951). Structure; Ruzicka, Giacomello. //Wr Chim 
Acta 20,299(1937). Identity with gilhagcnin: Koxu $opcr. 
/ Chenu Soc 1940, 6t7. 




»^~ l S < :« H « C y Bl l wur 5 taUet* from methanol. 
176-17T. Wtf +78" (CHCL). 
Methyl ester, C^H^ crystals, mp 192\ 
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4615, M3^« Ocrovftal; Gero 
GH 3: Sei-Ex. A fcrfor claimed to 
c aine hydrocMoride prcpns acetv 
M.l>- Annn Asian [Institute at Ox 
is Dr Asian's name for the facioi 
5he Found to be effect tw in achievit. 
pbeaomuna pievio\isJy considered i 
encountcrwl in cerehrDl arici iow|. 
Weekly* iXv. (* iw, p io, Astai. 
Historical re%icw of eontroversy 
Youth Doctors (CoMard-McCann, r 
192; A. Hccht, FDA Canxumrr (M;. 
study: M. R. I bit et tjL, Agt Agn 
rcspontc: P. 11. Milhrd. B* Med. 

Note: Oral version is maifcetrd . 
rule contains; Procaine hydrochN 
ptiyrin 0.0002 g, magnesium car bu 

4616, Hachiin^cfn. Trlthtuny 
aat. Heptarnc maoroftde aniiSinfi 
Streptoniyces fttHhijotwdx from soil 
ehljo Jima: S. Ihuoya rf at, / /i 
Yamigitelii, ihid. 7 A, 10 (1954). i 
mid derivrt; S. Ilohoya tt at, thu 
titne, Irichoniycfn wa* bdicved in 
*nd h^mycin. 79.?..* H. UunOwx, 
53, 566 (1970). Subsequent HPU 
U»nae polyene antibiotics to be difT 
teal. ibid. 189. 249 (1980). Ac 
Mfijtalis, Treponema pallidum. Tr 
yeasi. weak activity ngninst Aspen 
Yimdgueht, J. Atttihht, 7A« 10(1^ 
H at, /. Antihipf. 6K 98 (1933). . 
H- A leehcvalicr, 77* Aainomyi 
Wilkin*, Dnllimute, 1962) pp 397- 

Yellow crystals. Acid reaction 
(Rum sail. Can be pptd a* a w;i 
d<nv3 such a* itcrifljvinc, by sulf.^ 
aibniide, by ba^ie anubintics such 
enzymes inch a* papain end Jy\ 
^ethylene blue, and by ntctallic * 
»-n. In mice; 0.03 mg/IO-12 g nun 

TltBtAPCAl: Antifungal. Anti> 

4617, Hatbcldirt. N-F6rmyf > 
yi-jv-hydroxyamincaceiic acid; A* 

CjIIjNO^; mol wt 119108. 
J L76 »i O 53.74%. AnUlumor am 
ram cultures of Pcnieillimn Jreq 
"'cb*: Kae^ka <t al. Biochemist* 
™fn*«*}*U VS. pat. 3,154,578 
gwyathnujj Stevens, Emery, B. 
J«Wr»rr Sbigeura, -HadadUan'Mn 
ill *' (Spriogcr-Vertag, > 





g^* W e crystals, mp I19-120T. 
snd k if^^nB- The decompn 
iIon2 , J ydr£ l ,y 8 5 >' a *" c - Wbasrea 
*S mk^ 4 p . H **** 01 3 - 5 aDd 

MoSS^^ acetone, ether. 
j°^O50dium sali, C 3 H 4 NNaO* 
^^veryrr^y^^^^/ 

,7 « (27 naturally oecgrrin 

092jf r» 1^3 C<*t« 1 
* wraciion from the miner. 
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Introduction 

Alginates 

Alkyl and HydroxyaJkyi 
CarboxymethylceUulos 
Carrageenan 
Guar Gum . 
Gum Agar . 
Gum Arabl 
Gum Ghattl* 
Gum Karaya 

Gum Tragacanth 

Hydroxyethylceiiui se. 
Hydroxypropylcellulos* 
Locust Bean Gum . . 

Pectins • . • . 

PolyacrylamFde .... 
PotytAcrylic Add) and 
Polyethylene Glycol . 
PcrfytEthylena xfcto) 
Polyvinyl Alcohol. . . 
Polyvinylpyrrolidone. 
Starch and Its Modiffc; 
Tamarind Gum. 
Xarrthan Gum „ 
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G*nmm tnl oemfttfon 1 1-3 

. " Cum tngacanth U also used in the confectionery industry » a binder in cough drops 
pad [ozeoges, gum drops, jujubes, and pastilles. 

Com tragacanth is used in the pharmaceutical and cosmetic field in gynecological 
jellies, ointments and salve bases, syrup, fish and mineral oil emulsions, tablets. piUs, 
cosjflotfc creams and lotion*, facial clays, toothpastes, and hair dressings. 

Industrially, gim tragacajith finds applications for textile sizing, printing pastes, furni- 
ture and auto polishes, crayons, ceramics, insecticide emulsions, and cigars, 

* cnsni^*' Noturt 

Cum rxagacanth as found in nature exists us a slightly acidic salt, a complex mixture 
' of porysacchandes containing caJdum, magnesium, and potassium. After acid hydrolysis, 
rhe major sugars produced are r>galacturooic ncid, D^alaccose, u-rucose, D-xylose, 
L4 itibino*e, and L-rhamnose. 

Structure Most investigators beW that gum tragacanth consists of at least two 
OT mponents^ a waterpwelkble major component, basso™ (60 to 70%), and a water- 
soluble component, a colloidal hydrosol, rragacanfchin. 

There has been some confusion on the nomenclature of these two constituents, and 
one audior" refers to Resoluble part as an araban and the swellable part as rxagacanthin, 
which u ut direct conflict with the majority opinion. 

The water-* weliable bassorin contains the tragacanthie acid polymer, while the water- 
soluble portion, tragacanthin, U a neutral polysaccharide which, at best, contains only 
small amounts (3%) oF ummc acid.* This finding is In contrast to an earlier work wbich 
shows urortic acid as a major constituent En the water-soluble portion, 15 

Also, this neutral polymer Kaj been referred to in early works as a gaJactaraban 11 
but more recent work 1 refers to it as an ambinogalactan, and rightfully so since the 
arabinose is the sugar found in abundance and galactose is the core repeating unit. 

Therefore, hereafter in this chapter, the water-soluble, neutral polymer will be re- 
ferred to as an arabmogalactan, and the water-sweilable polymer as tragacanthie acid. 

The neutral polysaccharide, arabinogalaetan, may be separated from the trtoaeanthic 
polymer m an aqueous solution with the addition of ethanoL The anibmo^ctan is 
soluble In ethane! at concentrations as high as T0%, while the tmgacanthic acid will 
precipitate, It is not certain whether the arabinogalaetan is in a physical admixture 
with, or chemically bonded to, the polysaccharide acid, although its ease of separation 
favors the former view. 

* IhjSw^ jESffi** l ? 8llc ? n,hic * shlWtt to R 8!- The anbinonkctan 
t!^S^£^i^T9\ U !^ evidcnce of h<, "»S«"a* ti not available), Ltd this 
tffi^S b T i °? 1 Mrt o-S^^ to which are attached 
ifXE^? ,°? L r? bu ^™°« The majority interior chaini of 
D-gabctopyranose are Joined by 1.6 linkage*, and the imalW pordon* bv U linkage.. 
The L-arabmofurtnose restduw are mutually joined by 1.2. 1.3, and 15 linkage 

Also, the general rule of thumb that the moro highly branched a polysaccharide U. 
S^^SSbS^ 11 sup P° rtl *nce the arabinogalaetan 
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flgura 1 1.1 Structure of tragacanthie acid. (Ref. °) 
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Specification 

1 . Title of Invention 
Antitumor agent 

2. Scope of Patent Claims 

An antitumor agent that contains as an active ingredient a cell wall component of mold 
belonging to the Aspergillus genus. 

3. Detailed Explanation of the Invention 

This invention pertains to an antitumor agent that contains as an active ingredient a cell wall 
component of mold belonging to the Aspergillus genus. 

In the past, several antitumor agents having fungus of microorganisms as an active ingredient 
have been reported, but all of them pertain to yeasts, bacilli or basidiomycetes, and the antitumor 
activity of fungus components of mold has not been reported. 

As a result of various studies of the antitumor activity of the fungus components of mold, these 
inventors discovered that the cell wall component of mold belonging to the Aspergillus genus has 
antitumor activity, and they achieved this invention. That is, this invention offers an antitumor 
agent that contains as an active ingredient a cell wall component of mold belonging to the 
Aspergillus genus. 

The "mold belonging to the Aspergillus genus" used in this invention is a microorganism 
belonging to asymmetric ascomycetes or the Aspergillus genus, whose cell wall components 
exhibit antitumor activity. Specific examples of molds belonging to the Aspergillus genus include 
Aspergillus oryzae, Aspergillus sojae, Aspergillus tamarii, Aspergillus niger, Aspergillus usamii, 
Aspergillus saitoi, Aspergillus awamori, Aspergillus japonicus and so forth. Among these, any 
strain that is compatible with the purpose of this invention can be selected. 

The "cell wall component" that is the active ingredient of this invention is that prepared from the 
fungus of mold belonging to the Aspergillus genus. The cell wall is that which contains as a main 
ingredient a polysaccharide comprising at least glucose, mannose, galactose, N-acetyl 
glucosamine and so forth. As other sugar ingredients, the presence of ribose, arabinose, xylose, 



laminaribese, glucosamine, galaSRamine and so forth is known. Fofl^ample, sample analysis 
values of the main composition of cell wall component prepared from Aspergillus oryzae F-1 124 
(Microorganism Laboratory fungus no. 1365) are shown below. 
(Preparation method) 

By nylon paste cultivation using soy bean-wheat as a culture medium, Aspergillus oryzae F- 
1 124 was cultivated at 30°C for 72 hours, after which fungi were separated and removed from the 
top of the nylon cloth using a blade. The fungi were rinsed with deionized water, after which they 
were freeze-dried, and dried fungi were obtained. The dried fungi were pulverized by a dynomill, 
and they were stirred and extracted at 20°C for 3 hours using lauryl sodium sulfate. Then, they 
were stirred and extracted at 5°C for 16 hours, and the cell walls were centrifugally separated. 
After being rinsed, they were dialyzed and freeze-dried, and cell walls were thereby prepared. 

(Analysis methods) 

1) After the cell walls were hydrolyzed with sulfuric acid, neutral sugar was quantified by the Petri 
method, and this was expressed by glucose conversion. 

2) After the cell walls were hydrolyzed with sulfuric acid, amino sugar was quantified by an amino 
acid automatic analyzer. 

3) Crude protein was quantified by the Lowry-Folin method. 
(Analysis values) 

Neutral sugar quantity 6 1 % 

Glucose 78.6% 

Mannose 13.9% 

Galactose 3.3% 

Ribose 5.4% 

Arabinose 3.8% 
Amino sugar quantity 1 9.9% 

Glucosamine 88.0% 

Galactosamine 12.0% 
Crude protein quantity 7.4% 

The cultivation method of mold fungus to prepare the cell wall component, the separation 
method of the fungus, and the refinement method of the cell wall component are not particularly 
restricted. Known general methods can be suitably utilized, and processing methods for obtaining 
the suitable cell wall products can be devised appropriately depending on the purpose of this 
invention. 

As the cultivation method of the mold fungus, any good cultivation methods can be used, such 
as ordinary liquid cultivation methods, and solid cultivation methods using agar, nylon paste, 
asbestos or sponge as the cultivation base, and mixed cultivation methods in which the two are 
combined. In the case of liquid cultivation methods, either the liquid surface cultivation method or 
in-liquid cultivation method can be used, and among in-liquid cultivation methods, the shaking 
cultivation method or deep cultivation method can be used. As the culture medium for liquid 
cultivation, natural cultivation bases such as yeast syrup and wheat germ syrup, and synthetic 
cultivation bases such as Zabeck liquid, Laurin liquid and Benneberg liquid can be given as 
examples, but any culture medium in which Aspergillus genus microorganisms can be used, and a 
culture medium that results in good fungus production can be selected. As the culture medium for 
solid cultivation, soybeans, wheat, barley, rice, bread, corn, fish powder, leaf protein, 
microorganism protein, gluten and so forth can be used individually or in combination. In addition, 
inorganic salts, vitamins, minerals and so forth can be added to these culture media, and any 
culture medium can be used as long as Aspergillus genus microorganisms can be grown under 
any culture medium conditions. 

As cultivation conditions, optimal conditions can be selected in accordance with the culture 
medium composition, cultivation method and fungus strain, but as an example, in the case where 
Aspergillus oryzae F-1 124 is cultivated by shaking cultivation in a glucose peptone culture 
medium, the fungi are produced with good yield under cultivation conditions of 28°C for 72 hours. 



Fungus is separated and rem^red from the cultivation matter by o ary methods, and a 
suitable separation method is selected depending on the fungus strain. For example, in the case 
of liquid cultivation, after cultivation is finished, centrifugal separation, filtration, tilting or pressure 
rods can be used. 

The fungus is pulverized by physical methods using a homogenizer, dynomill, French press 
and so forth. To make pulverization easy, pretreatment by chemical methods, enzyme methods, 
organism methods and so forth can be performed in advance to an extent that does not harm the 
active ingredient. As chemical treatments, there are acid treatment by hydrochloric acid, sulfuric 
acid, acetic acid or citric acid, alkali treatment by sodium hydroxide, potassium hydroxide or 
calcium hydroxide, treatment by salts such as sodium chloride, or treatment by organic solvents 
such as alcohol, chloroform or acetone. After the fungus is immersed and stirred into each 
pharmaceutical solution, it is treated by heating and drying. In enzyme treatment, enzymes that 
do not harm the active ingredient are used to make pulverization of fungus easy, by cell wall 
softening, cell internal substance elution promotion and so forth. In physiochemical treatment, 
parts of animals or microorganism cells are used. For example, in the case of animals, gastric 
juices and intestinal juices are used, and in the case of microorganisms, fungus can be treated by 
immersion, stirring, heating or drying using protoplasts. 

To prepare the cell walls from the pulverized fungus, elution of contents in the fungus is 
required. As the eluate, water, salt solutions (sodium chloride aqueous solution, potassium 
chloride aqueous solution and so forth), acids (trichloracetic acid, perchloric acid and so forth), 
alkalis (sodium hydroxide, potassium hydroxide and so forth), organic solvents (ether, hexane, 
methanol, chloroform and so forth), surface active agents (lauryl sodium sulfate, polyoxyethylene 
lauryl ether, glycerin fatty acid ester, sucrose fatty acid ester, sorbitan fatty acid ester and so forth) 
and so forth can be used individually, or in combinations of two or more. As for the treatment 
method and conditions for elution, any treatment method within a range that does not harm the 
active ingredient can be used, and no particular conditions are required. The simplest method is 
elution by stirring. In the case of elution by stirring, stirring and extraction for 3-6 hours at room 
temperature is sufficient. A cell wall component is obtained by centrifugal separation or filtration of 
the obtained fungus suspension, and the eluate is completely removed by rinsing or dialysis, and 
cell walls are obtained. 

The rinsed cell walls are normally dried. As the drying method, spray drying, air drying, freeze 
drying, vacuum drying and so forth can be used, as long as they do not harm the active ingredient. 
The yield of the cell wall component is 30-40% by dry conversion in the case of Aspergillus oryzae 
F-1124. 

The cell wall component prepared in this way can be used as is as the active ingredient of this 
invention, but it is preferable to perform a sterilization process. As sterilization processes, it is 
possible to use boiling, evaporation, drying, irradiation, ultraviolet rays and so forth. Sterilization 
conditions can be ordinary conditions; for example, evaporation sterilization on something 
suspended in phosphoric acid buffer solution can be performed at 1 19°C for 10 minutes. 

The antitumor agent of this invention can be administered orally, by injection, directly 
into the tumor, or by other suitable administration methods. The method of producing the 
agent suitable for the administration method is an ordinary method. That is, depending on 
the purpose, whether oral or injection, any suitable agent type can be decided upon. In 
the case where the cell walls are in powder form, a dispersed agent, a tablet, or a liquid 
agent in which the powder is dispersed in a liquid dispersant can be produced. 

The dosage of the cell wall component should be determined by a physician while 
taking into consideration the source origin of the cell walls, the preparation method, 
administration method, disease condition and condition of the patient, but it is generally 1- 
50 mg/kg of body weight per day. 



Next, the antitumor effect ahvacute toxicity of the cell wall coiipbnent are described. 
Furthermore, the cell wall component used in these tests was obtained by the following 
preparation method. 

100 ml of a glucose peptone culture medium comprised of 5% glucose, 0.5% 
polypeptone, 0.05% monopotassium phosphate, 0.05% dipotassium phosphate, 0.04% 
magnesium sulfate and 0.04% calcium chloride of pH 5.6 was put into a 500-ml flask, and 
after Aspergillus genus microorganisms were planted, they were cultivated for 72 hours at 
28°C while being shaken. After cultivation was finished, the fungus was separated using a 
glass filter, it was rinsed with sufficient water and freeze-dried, and fungus was obtained. 
The fungus was pulverized for 60 minutes at 0°C in a dynomill, and then stirred and 
extracted at room temperature for 10 hours with 100 times its amount of 1% lauryl sodium 
sulfate. After extraction by stirring, it was centrifugally separated at 12,000 rpm for 30 
minutes at 1 5°C. Then it was rinsed with deionized water, and dialysis with flowing water 
was performed at 5°C for 48 hours. It was freeze-dried, and a cell wall sample was 
prepared. 

(1) Antitumor effect 

Test example 1 

Cell walls prepared from Aspergillus oryzae F-1 124, Aspergillus tamarii IF04287 and 
Aspergillus sojae IF04274 were suspended in phosphate buffer solution containing 0.5% 
carboxymethylcellulose so as to result in 5.0 mg/ml and 2.5 mg/ml, and these were 
sterilized by heating for 10 minutes at 1 19°C, thereby creating agents. 

2 x 10 7 cells of sarcoma 180 were transplanted under the skin on the rear of ICR-JCL 
mice (male, 7 weeks old), and 25 mg or 50 mg per kg of body weight of the agent was 
intraperitoneally administered a total of 9 times, on the 1 st , 3 rd , 5 th , 7 th , 9 th , 1 1 th , 13 th , 15 th 
and 18 th day after transplantation. On the 32 nd day after administration was finished, tumor 
weight was measured. Mice in which absolutely no cancer tissue was seen were 
calculated as 0 g; mice in which traces were seen but were below the measurement limit 
of 0.1 g were all calculated as 0.1 g. These results are shown in Table 1. 



Table 1 



Tested agent 


Dosage (mg/kg) 


Tumor weight (g) 


Average (g) 


T/C (%) 


Control 




12.4, 12.0, 9.6, 
9.2, 9.2, 9.1,9.0, 
8.4, 7.8, 7.2, 4.2, 
4.1 


8.5 


100 


Aspergillus oryzae 
F-1 124 cell walls 


25 


0.5, 0.4, 0.2, 0.1, 
0.1,0.1,0, 0, 0,0, 
0 


0.18 


1.5 


50 


6.5, 1.9, 1.3, 0.4, 
0.2, 0.1,0,0, 0,0 


1.04 


12.2 


Aspergillus tamarii 
IF04287 


25 


9.5, 6.7, 0.4, 0.3, 
0.1, 0.1,0,0, 0 


1.90 


22.4 


50 


1.4, 0.1,0.1,0.1, 
0.1,0.1,0 


0.39 


4.6 


Aspergillus sojae 
IF04274 


25 


6.0, 0.6,0.1,0, 0, 
0, 0, 0, 0, 0 


0.61 


7.2 


50 


2.2, 1.9, 1.1,0.6, 
0.4, 0.1,0.1,0, 0, 
0 


0.64 


7.5 



As a result of significance testing, there was a significant difference from the control group with P 
< 0.005 for all treated groups, and it was seen that there is a marked tumor growth prevention effect. 
Test example 2 

An antitumor effect test by oral administration was conducted as follows. 

Cell walls of Aspergillus oryzae F-1 124 were suspended in phosphate buffer solution in a 
proportion of 12.5 mg/ml, thereby creating an agent. 

10 6 cells of sarcoma 180 were transplanted under the skin on the rear of ICR-JCL mice 
(female, 10 weeks old), and forced oral administration of 0.2 ml per 10 g of body weight of the 
mouse (25 mg/kg body weight) of the agent was performed 10 times, every other day starting 
24 hours after transplantation. On the 4 th day after the last administration, tumor weight was 
measured. These results are shown in Table 2. 



Table 2 



Tested agent 


Tumor weight (g) 


Average (g) 


T/C (%) 


Control 


30.3, 24.7, 19.0, 
24.5, 10.4, 16.0, 

14.4, 8.6,1.2 


16.6 


100 


Aspergillus oryzae 
F-1 124 cell walls 


20.5, 18.0, 15.2, 
8.0, 6.7,4.2 


12.2 


73 





Test example 3 

Cell walls of Aspergillus tamarii IF04287 and Aspergillus sojae IF04274 were suspended in 
sterilized physiological saline solution in a homogenizer so as to result in 4.0 mg/ml, this was diluted 
by half, then it was boiled, thereby producing an agent. 

10 6 cells of sarcoma 180 were transplanted under the skin on the right thigh of ICR-JCL mice 
(female, 7 weeks old), and 0.05 ml per 10 g of mouse body weight was injected under the skin on the 
rear for a total of 10 doses, once every other day starting the day after transplantation. On the 87 th 
day after transplantation, the mice were anesthetized, cancer under the skin was cut out, and its 
weight was measured. These results are shown in Table 3. 



Table 3 



Tested agent 


Tumor weight (g) 


Average (g) 


T/C (%) 


Control 


12.3, 8.0, 8.0, 
17.2, 11.3, 15.0, 
14.7 


12.4 


100 


Aspergillus tamarii 
IF04287 


5.8, 5.7, 15.1, 
14.2, 14.5, 14.7, 0 


10.0 


81 


Aspergillus sojae 
IF04274 


0, 0, 0, 0, 0,15.0 


2.5 


20 





(2) Acute toxicity 

Acute toxicity in mice was as follows. 

Female ICR-JCL mice, 10 weeks old, body weight 30-32 g were used. The administration 
methods used were oral and intraperitoneal. The presence of death and general symptoms were 
observed for 7 days after administration of Aspergillus oryzae F-1 124 cell walls. As a result, no cases 
of death were seen even at the maximum dosage that could be technically administered, and LD 5 o 
was more than 500 mg/kg body weight in oral administration, and more than 200 mg/kg body weight 
in intraperitoneal administration. 
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Formal Correction Form (voluntary) 
March 30, 1981 

To: Patent Office Director-General 

1. Display of article 

Patent application no. S55-81471 

2. Title of invention 
Antitumor agent 

3. Party making correction 
Relationship to article: Patent applicant 
Address: 10-1 Niifucho 2-chome, Choshi City 288 
Name: (677) Yamasa Shoyu Co., Ltd. 
Representative: Y. Hamaguchi 

4. Object of correction 

Detailed explanation of the invention section of Specification 

5. Contents of correction 

1 ) On the last line of page 2 of the Specification, insert "indicates a component of cell walls 
that has antitumor effect, that" between "The "cell wall component" that is the active 
ingredient of this invention is one that" and "is prepared from the fungus of mold 
belonging to the Aspergillus genus." 

2) On the second line of page 9 of the Specification, correct "The cell wall component 
prepared in this way can be used as is as the active ingredient of this invention, but it is 
preferable to perform a sterilization process." to "The cell wall component prepared in 
this way can be used as is as the active ingredient of this invention, but it can also be 
used after refining the active ingredient further from the cell walls. When administering 
this cell wall component, it is preferable to perform a sterilization process." 

3) On page 10 of the Specification, insert the following text between the 19 th and 20 th lines 
(before (1 ) Antitumor effect). 

"Also, in test example 4, the cell walls were extracted for 3 hours by 1 N sodium 
hydroxide, and this was repeated 3 times, then centrifugal separation was performed at # 
5°C for 20 minutes at 12,000 rpm, and the supernatant was neutralized to pH 7.0 
with acetic acid. Centrifugal separation was performed again, and the residue 
was re-suspended in deionized water, and dialysis with flowing water was 
performed for 48 hours at 5°C, then it was freeze-dried, and an active ingredient 
sample was produced." 

4) On page 14 of the Specification, insert the following text after the last line. 
"Test example 4 

An active ingredient sample of Aspergillus oryzae F-1 124 was suspended in 
phosphate buffer solution containing 0.5% carboxymethylcellulose so as to result 
in 2.5 mg/ml, and this was sterilized by heating at 1 19°C for 10 minutes, thereby 
producing an agent. 

2x10 cells of sarcoma 180 were transplanted under the skin on the rear of 
ICR-JCL mice (male, 7 weeks old), and 25 mg per kg of body weight of the agent 
was intraperitoneal^ administered a total of 10 times on the 1 st day after 
transplantation. On the 30 th day after administration, tumor weight was 



measured. T/C (%) Jft 2.5%, and the total tumor disajjbarance ratio was 
80%." 
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1 . Title of Invention 

Blood sugar reduction agent 

2. Scope of Patent Claims 

1 . A blood sugar reduction agent characterized by containing as an active ingredient a saccharide selected 
from a group comprised of polysaccharides that are difficult to digest produced by plants or animals, and 
derivatives thereof. 

2. A blood sugar reduction agent stated in item 1 of the Scope of Patent Claims in which the blood sugar 
reduction agent is a prevention or treatment agent of a metabolic disease. 

3. A blood sugar reduction agent stated in item 1 of the Scope of Patent Claims in which the blood sugar 
reduction agent is a prevention or treatment agent of a digestive system disease. 

3. Detailed Explanation of the Invention 

This invention pertains to a new blood sugar reduction agent. 

In recent years, metabolic diseases such as high blood sugar, diabetes, obesity and arteriosclerosis due to 
excessive eating and drinking of saccharides that are easy to digest and absorb, particularly starches and sugars, 
have been increasing even in Japan. Also, eating habits that tend toward such saccharides that are easy to digest 
and absorb have become a cause of digestive system diseases such as diarrhea, gastrointestinal catarrh and 
abnormal enzyme production in the intestines. 

However, satisfactory prevention and treatment agents for such diseases have not been offered, and the 
invention of such has been desired. 



Specification 





Thus, as a result of earnest research,^^ inventor discovered that polysaccha^^s and oligosaccharides that 
are difficult to digest produced by plants or animals, and derivatives thereof, have an excellent blood sugar 
reduction effect, and thereby achieved this invention. 

That is, this invention offers a blood sugar reduction agent that contains as an active ingredient a saccharide 
selected from a group comprised of polysaccharides that are difficult to digest produced by plants or animals, 
and derivatives thereof. 

Examples of polysaccharides that are difficult to digest produced by plants or animals, and derivatives 
thereof, include cellulose, carboxyl methyl cellulose, methyl cellulose, ethyl cellulose, nitro cellulose, hydroxy 
ethyl starch, carboxy methyl starch, mannan, pectin, pectic acid, chitin, chitosan, carboxy methyl chitosan, 
glycol chitosan, aloe viscous matter, chondroitin sulfate, hyaluronic acid, heparin, luminalin, alginic acid, 
propylene glycol ester alginate, agar, gum arabic, arabinogalactane, carrageenan, dammar gum, karaya gum, 
kauri gum, locust bean gun, mastic gum, pontianac [?] gum, storax gum, traganth gum, plantain seed gum, 
inulin, chitin, xylin, galactomannan, tamarind seed viscous matter, quince seed viscous matter, flax seed viscous 
matter, okra viscous matter, gingko nut viscous matter and so forth. These saccharides and their derivatives are 
already publicly known and can be prepared by publicly known methods ("General Polysaccharide Science," 
last volume (K. Harada, A. Misaki, editors, pp. 172-436, 1974, Kodansha). 

The saccharides of this invention can be crude products rather than refined products. The toxicity of the 
relevant saccharides is a very low 500 mg/kg or less by oral administration, and they can be independent or in a 
suitable composition, and they can be capsules, pills, liquids or injectable agents. Also, a safety agent can be 
added to these saccharides, and agents that prevent or treat metabolic diseases or digestive system diseases can 
also be added. In addition, the relevant saccharides can be used together with preservatives or food additives or 
foods such as concentrated foods, enzyme-producing foods, animal feeds, fish feeds, health foods and so forth. 

It has already been found by this inventor that enzymes that synthesize saccharides that are difficult to 
digest from saccharides that are easy to digest have a blood sugar reduction effect (A. Endoh, Japan patent 
application no. S55-41390), and the saccharides of this invention can be used together with these enzymes or 
amylase or sucrase inhibitors. 

The blood sugar reduction agent of this invention can be administered orally, intraperitoneally or 
intravenously, but oral administration is generally preferable. The dosage depends on the type and degree of the 
disease, but normally oral administration of 0.1-10 g/day, or in particular 0.2-5 g/day, is preferable. 

Implementation examples of this invention are explained below. 

Implementation example 1 

Male Wister rats of body weight 145-180 g were starved for 24 hours, then given oral administration of 2 
g/kg of sugar. At the same time, sugar that was dissolved or suspended in physiological saline solution was 
administered, and blood was taken from the tail vein after 30 minutes and after 1 hour, and the blood sugar 
value (blood glucose value) was measured by ordinary methods. As a result, as shown in Table 1 , the group 
that received administration of a difficult-to-digest polysaccharide or oligosaccharide or derivative thereof had a 
lower blood sugar value than the control group that received administration of only sugar (the numerical values 
in the table are the average of 5 rats in each group). 



Table 1 



Sugar 


Dosage (mg/kg) 


Blood sugar reduction ratio (%) (a) 


After 30 minutes 


After 60 minutes 


Konjak mannan 


5 


<10 


<10 


Citrus pectin 


5 


42 


18 


Carboxy methyl cellulose 


5 


<10 


<10 


Guar gum 


5 


<10 


<10 


Carrageenan (made from 
kappa) 


5 


<10 


<10 


Glycol chitosan 


5 


67 


46 



(a) Rise in blood sugar value 30 minutes and 60 minutes after sugar administration (2 g/kg) is used as a 



reference. 



Implementation example 2 

The blood sugar reduction effect of various saccharides was studied by the same method as in 
implementation example 1 (however, instead of sugar, 1 g/kg of starch that was heated and dissolved was orally 
administered). As a result, as shown in Table 2, a marked effect was seen for many saccharides. 



Table 2 



Sugar 


Dosage (mg/kg) 


Blood sugar reduction ratio (%) (a) 


After 30 minutes 


After 60 minutes 


Konjak martnan 


5 


42 


35 


Citrus pectin 


5 


<10 


<10 


Carrageenan (made from 
kappa) 


5 


41 


61 



(a) Rise in blood sugar value 30 minutes and 60 minutes after starch administration (1 g/kg) is used as a 



reference. 
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